Background: Poor health is more prevalent in the East of Europe as compared with the West. This variation is often attributed to Soviet communism. Few studies investigate this health discrepancy within young adults who were children during this period. We studied the health of young adults by examining variations between world regions in general health between generations (18-65+). The individual and contextual mechanisms that might influence their health were also investigated. Methods: World Health Survey data were analysed on young adults aged 18-34 (n = 91 823) and their elders aged 35+ (n = 132 362) from 59 countries. Main outcome was self-reported general health. Multi-level logistic regression was used to assess associations between general health and regions, while accounting for individual-and country-level socio-economic factors across age ranges. Results: The prevalence of poor health was much higher for young adults in the Former Soviet Union region than in Western Europe, with the Central European region being in-between.This pattern remained even after full adjustments, for the Former Soviet Union citizens [odds ratio 4.26 (95% confidence interval 1.77-10.24)] and for Central Europeans [odds ratio 1.73 (95% confidence interval 0.90-3.32)] as compared with Western Europe. Age-specific analyses showed EastWest health differences usually being larger as age increases (up to 65+). This age pattern seemed reversed for the South-West divide. Conclusions: The East-West health gap seems more pronounced for the Former Soviet Union young adults, rather than Central Europeans. It appears as though young adults from Central Europe might have been somewhat insulated from the ill-health effects of communism.
Introduction

R
esearch studies on countries within Central Europe and the Former Soviet Union tend to find that people within these regions have poorer health as compared with people within other countries. 1, 2 It is usually concluded that poor health prevalence in people within Central Europe and the Former Soviet Union, as compared with Western Europeans, is attributed to the historical phenomenon related to their communist past. 2, 3 Many studies, however, have only examined the Central European and the Former Soviet Union population as a whole, without specifically investigating the health of the younger generations. Not much is known about health differences between generations within these regions, although it can be argued that, in general, young adults are usually healthier as compared with their elders. However, given the unique history, there might be stark differences in prevalence of poor health between generations. For example, the health of young people (i.e. those aged 18-34) within Central Europe and the Former Soviet Union might not be as poor as their older counterparts, as they were quite young during this debilitating period. Communism was eradicated and the transition period began in 1989. 4 Therefore, young adults within these countries might report better health as compared with older generations.
Alternatively, similar to what has been confirmed in previous research, 3 large health differences between Eastern and Western Europe might be observed among young people as well, owing, for example, to the effect of rapid social transition and related uncertainties during the 1990s and 2000s. 5 Most literature on this subject matter investigates university students only. For example, a previous report examining Central Europe and the Former Soviet Union concluded that there are no large differences between Eastern and Western European countries in self-reported personal health of young adults; however, the authors did find higher rates of depression and low life satisfaction within Eastern Europe. 6 Although literature is available that examines national determinants of health among citizens within Central Europe and the Former Soviet Union, the Eastern vs. Western European health discrepancy in the young adult population from a global comparative perspective is seldom investigated. Researchers have highlighted the need for international comparative investigations on this subject. 6 Much is still unknown about young adults within the general population around the world. We also have little information available concerning the health of young adults within Central Europe and the Former Soviet Union compared with other world regions such as Africa, Asia and Latin America. By examining the position of young adults within Central Europe and the Former Soviet Union from a world perspective, we can identify how young adults in the East are measuring up from a health standpoint not only as compared with the West, but also globally.
Therefore, our objective is to examine the general self-reported health of young adults in different parts of the world, paying particular attention to Central Europe and the Former Soviet Union. We investigated (i) the associations between self-rated general (poor) health and residing in a world region for different generations (18-65+), and (ii) the contributions of contextual and compositional factors to the aforementioned associations. Seldom has such a broad investigation been completed that has a particular emphasis on the Eastern vs. Western European health discrepancy within the young adult general population using a multi-level methodological study design.
Methods
We used the publically accessible data of the World Health Survey, which contains individual-level cross-sectional health data on a quarter of a million people from 70 countries. The comparative survey was first implemented in 2003 for all countries used in this analysis, except China (2002), and consisted of two versions pertaining to household level and individual level. Countries could choose between using the long or short version of the questionnaires. Interviewing was done in the local language, and majority of countries surveyed opted to use face-to-face methods. The respondents were randomly selected, and all countries used a representative sample from the general population. Information concerning survey development, implementation process, response analysis and initial findings is listed on the World Health Organization (WHO) website. 7 From the 70 countries, we excluded 11 countries that did not have data available for the following reasons: missing occupational status (Norway and Turkey), >25% non-response on the health indicator (Swaziland) and the remaining eight were excluded owing to not fitting into a particular region (as outlined in the section dealing with regions). Response rates are displayed in Supplementary  table A1 . The WHO published information online in the country reports concerning the number of respondents selected and the number of respondents actually interviewed. These figures were calculated by the WHO and labelled response rates. Given that these figures are rather high, it is likely that these do not represent the actual response rates. More information regarding response rates from the WHO was not available.
On all individual variables, values were missing for <4% of all respondents. For example, missing values for the health indicator equated to 0.34%, and for age, this was 0.01%. We omitted all respondents aged <18 and respondents with missing data on any of the variables. In total, our investigation consisted of 224 185 people from 59 countries.
Main outcome was general health, measured in response to a single question worded: 'In general, how would you rate your health today?' Participants could choose from 'very good', 'good', 'moderate', 'bad' or 'very bad' health. We dichotomized selfreported health to create an indicator of poor health by classifying the responses 'very good', 'good' and 'moderate' as 0 (reference group) and 'bad' and 'very bad' as 1.
To construct our main predictor variable (i.e. geographical regions), we selected a grouping indicator that was developed for geographical purposes, namely, the United Nations Environmental Program, Geo-3 sub regions classification. 8 For adequate representation of a region, each region contained at least three countries. Regions with fewer than three countries were either excluded from the analysis or pooled with an existing region within the same geographical area. We also used the same process for individual countries (table 1). As such, regions labelled by the United Nations Environmental Program as Meso-America, South America and the Caribbean were joined to form the Latin-American region. We moved China to South-East Asia and Chad and Congo to Western Africa. Russia, Central Asia and other countries of Former Soviet Union were combined to form the Former Soviet Union region (apart from Estonia and Latvia). Estonia and Latvia were joined with the Central European region, instead of the Former Soviet Union, because of their historical links to Northern and Eastern Europe and their recent distinct socio-economic and epidemiological trends. In addition to this, these border countries are now part of the European Union, unlike some of the other countries of the Former Soviet Union.
Eight countries were omitted owing to not having a region within geographical proximity where they could be placed. These countries included Australia, Comoros, Ethiopia, Kenya, Mauritius, Morocco, Tunisia and United Arab Emirates. To evaluate our exclusion and inclusion criterion, a sensitivity analysis was performed that excluded China, Chad and Congo. Results were similar to those shown in table 2. Therefore, these countries remained in the analysis. We used 'East' to describe Central and Eastern Europe regions, 'West' refers to Western Europe and 'South' includes all other countries within Africa, Asia and Latin America.
Compositional effects were accounted for using a number of individual-level factors. These included gender, age, current occupational status and educational attainment. Age was included as a categorical variable using a modified 5-year age-group formation from 18 to 85+, with the first group containing 18-24 year olds. For the age-specific analysis, five distinct age-groups were defined, including two for the young adults based on the year communism was eradicated, namely, 18-26 and 27-34, and three for the 35+ group (i.e. 35-49, 50-64 and 65+). Occupational status was assessed using nine available classes corresponding to white-and blue-collar functions, armed forces and not working for pay. We dichotomized occupational groups into white-collar vs. blue-collar categories. Students and the economically inactive people formed one group. Educational attainment was measured in five categories from 'post-graduate school completed' to 'no formal schooling'.
To control for potential confounding by country-level socioeconomic development, we included the indicator per capita gross domestic product. We used information from the WHO 2002 figures, 9 except for Zimbabwe, whose figures were extracted from the 2002 United Nations Statistics Division records, because of no information from the WHO. 10 The WHO's world standard population and the direct method 11 was used to compute agestandardized prevalence rates for the general health indicator (see figure 1 ). We fitted the hierarchical data of individual participants living within countries by means of multivariate random-interceptonly multi-level logistic regression. This type of statistical approach allowed us to account for the expected within-country clustering of outcomes. 12 We fitted three sequential models that examined regional differences in general health in the young adult population (18-34 years). The same model building sequence was used for the 35+ age-group (see table 2 ). We used Western Europe as the reference category because we believe this region has the best health situation as compared with all other regions. Model 1 included age and gender only. Subsequently, in model 2, individual-level socio-economic variables were added. Model 3 extended model 2 by including gross domestic product. Subsequent analyses by the five predefined age-groups (table 3) were replications of the final aforementioned model 3. We also tested for cross-level interactions between region and individual-level age, sex, education and occupation. For ease of interpretation, the education variable was used as a dichotomy (high vs. low). As an additional analysis, we examined gender in a stratified analysis. All analyses were conducted using Stata 11.1 (College Station, TX).
Results
Descriptive country information is shown in table 1. Figure 1 depicts the age-standardized prevalence rates of poor health according to region and age-group. This line graph shows an increase in poor health with increasing age within regions. The Former Soviet Union has the highest prevalence of poor health within all age-groups. Results for model 2 and model 3 depict the adjustments of individual-and country-level socio-economic factors. Findings again showed that people within the Former Soviet Union region reported significantly higher prevalence of poor health globally. Central Europeans continued to report poorer health as compared with Western Europeans, but remained at the middle level within the context of the rest of the world. For the 35+ age-group, the pattern was similar to model 1. Cross-level interaction effects between age and region (not shown) were significant. Table 3 shows the fully adjusted models for the age-specific analyses. It is evident that within all age-groups, people within the Former Soviet Union consistently report the highest prevalence of poor health worldwide. Eastern vs. Western European health differences show to a certain extent an increase by age. For example, within the age bracket 18-26 years, poor health was reported by Central Europeans was not as large as what was reported in the oldest generation (65+), (OR 1.53, 95% CI 0.76-3.08) and (OR 2.06, 95% CI 1.05-4.05), respectively. This pattern was reversed for the health difference between the South (i.e. Africa, Asia and Latin America) and West (i.e. Western Europe). South-West health differences were largest between the younger populations a: Total respondents aged 18-34 were n = 91 823 and aged 35+ were n = 132 362. Model 1 was adjusted for world region, age (5-year categories) and gender. Model 2 added individual-level variables to the model; model 3 was extension of the previous models additionally adjusting for GDP. Odds ratios (ORs) and 95% confidence intervals (95% CIs) for the multi-level logistic model estimates are shown, where 1 equals poor general health for the dichotomous health indicator. GDP per capita depicts a $1000 increase. White collar pertains to legislator, professional or technician within the current working population. Blue collar refers to clerks, service workers, agricultural or crafts worker, machine operator and elementary worker. Education high (college or postgraduate completed), upper-middle (high-school completed), mid (secondary school) and low (primary school).
b: ICC stands for intra-class correlation coefficient and represents the proportion of the total outcome variance (i.e. country in addition to individual-level variance estimates) that is owing to country-level variance in the outcome. The ICC and (standard error) for the null-model, adjusted for age (5-year categories) and gender, was 0.10 (SE: 0.02) for 18-34 and 0.12 for 35+ (SE: 0.02).
c: *P < 0.05; **P < 0.01; ***P < 0.001, shown for region only.
and decreases as age increases. This reflects a general tendency that is also evident when comparing world regions: poor health is more common in poor regions only for the younger age-groups. This is a North-South rather than an East-West phenomenon.
Results of cross-level interactions are presented in table 4. Given our study objective, we focus on Central Europe and the Former Soviet Union regions only. The variable on West vs. Central Europe did not interact with statistical significance with any of the demographic variables considered (sex, education and occupational class). On the other hand, significant interactions were observed for the Former Soviet Union region. The health differences between the West and the Former Soviet Union were relatively small among men, the low educated and blue-collar classes. a: Total net respondents were 224 185. Full model shown is also adjusted for age (modified 5-year grouping) and gender. Odds ratios (ORs) and 95% confidence intervals (95% CIs) for the multi-level logistic model estimates are shown, where 1 equals poor general health for the dichotomous health indicator. GDP per capita depicts a $1000 increase. b: White collar pertains to legislator, professional or technician within the current working population. Blue collar refers to clerks, service workers, agricultural or crafts worker, machine operator and elementary worker. Education high (college or postgraduate completed), upper-middle (high-school completed), mid (secondary school) and low (primary school). c: *P < 0.05; **P < 0.01; ***P < 0.001, shown for region only. Southern Africa Western Africa Figure 1 Line graph illustrating the age-standardized prevalence rates of poor health according to region and age-group
Discussion
Among young adults, we found that the East-West health discrepancy seemed most enhanced within people from the Former Soviet Union region, rather than the Central European region, and this pattern remained constant even after multivariate adjustment for individual-level and country-level socio-economic factors. Stratified age-specific analyses showed a generation effect, with East-West health differences increasing at each measured age interval, and this pattern was reversed for the South-West divide.
The associations between world region and self-reported poor health were negatively modified by sex, education and occupation for the Former Soviet Union, although the sex-, education-and occupationspecific associations were still highest for that region.
The main strength of this study is its large global analysis examining a quarter of a million people using a single survey. It contributes to the literature by examining the general population of young people, whereas most East-vs. West-themed studies investigate university students only.
We are faced with some study limitations. Firstly, as we use a cross-sectional dataset, we are only able to explore the health of this population at one point in time. Given our study's findings, future research would benefit from examining trends in the health of young adults using longitudinal data. Secondly, as with any comparative study, there is concern regarding the comparability of the self-reported health outcome. The WHO states that the survey is comparable, and certain measures were taken to account for cultural and language differences during survey design. 13 Our results reflect the state of health as respondents perceive it to be at one moment in time. People from low-and middle-income countries may respond more positively to self-health reports as compared with other regions, which might be seen as a drawback to studies using subjective health data.
14 However, self-health reports are known to correlate highly with mortality rates. For the cross-level interaction, reference groups (not shown) were female for sex, high educated for education and white collar for occupation. c: *P < 0.05; ***P < 0.001.
15,16
We observed large differences in the prevalence of poor health between East and West within the 18-34-year-old general population. Indicating that even within the general population, the health gap between East and West is apparent. As compared with Western Europeans, the gap is wider for young adults from the Former Soviet Union rather than for Central Europeans. Along the same lines, previous research on university students found more depression in young adults in the East of Europe as compared with the West. 17 However, our results diverged from another study that investigated a sample of university students from 10 countries, which found that the East-West health divide in terms of self-perceived health status is not large among young adults. 6 Our results suggest that the East-West health gap is more pronounced between the Former Soviet Union and Western Europe. The Former Soviet Union was the centre of Soviet communism. 18 In our analysis, people within this region report the highest prevalence of poor health worldwide. This finding is not entirely surprising, considering that as recently as the early 2000s, young men in this region had a substantially lower life expectancy than a number of lower-income countries, including Pakistan, India and Bangladesh. 19 Moreover, our findings are in line with an investigation that examined income inequality and overall health state within global populations, which also found that citizens from the Former Soviet Union reported a higher prevalence of poor health globally. 1 The Former Soviet Union countries experienced an increase in mortality during the transition era. 20 High rate of death by injury is especially a problem among children. 21 The countries that make up the transition nations had subpar health before the fall of communism, and this decline in poor health was further accentuated after the transition period. [22] [23] [24] East-West health differences show an overall pattern of being largest to a certain extent within the older generations, especially within the Former Soviet Union 65+ age-group. This pattern is reversed to the patterns found in the rest of the world. Perhaps, unlike their older counterparts, since the youth came of age in the changing society, they might be accustomed to navigating within this new regime. 25, 26 It has been highlighted that many older adults feel displaced within their own society, with some longing for the return of the 'good old days'. [27] [28] [29] This divergence in ideology may have an effect on mental and the perception of physical health. Research has shown that the elderly people within Central Europe and the Former Soviet Union are committing suicide at high rates. 30 Given the circumstances, this high prevalence of geriatric suicide epidemic might in part be attributed to modernization 30 or the feeling of not being integrated within their own society. Further, in many European countries of the East, child-centred policies have been implemented and given special attention and are often preeminent to policy geared towards older generations. 31 Although the aforementioned issues in Central Europe and the Former Soviet Union might explain the observed age-specific patterns, they do not explain the opposite age pattern in the WestSouth health gap. Different patterns for South compared with East may be understandable, given the differences in life circumstances and mortality levels. 31 To start with, the demographic structure is highly different in the South, with a much higher proportion of younger people. Moreover, while the youth in Eastern Europe are undergoing hardship owing to high unemployment rates, these rates are even higher among the youth within the low-and middle-income regions. 32 It seems as though the remnants of communism have seeped through all periods of life within nations in which political transition took place. However, the younger generations within Central Europe, and possibly each successive generation thereafter, might be on the road to recovery. Nevertheless, multi-level findings show that for young adults within the Former Soviet Union, there is still much room for progress. As such, we recommend additional attention should be given for longitudinal age-specific investigations within Central Europe and the Former Soviet Union to gain more defined insight on the health patterns occurring within these nations. We additionally suggest that blanket approaches within Central and Eastern Europe may not be the most practical solution; rather, age-specific strategies might be more useful for bridging gaps in health between world regions.
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